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Abstract of corresponding document: US6087930 

An active integrated circuit transponder with on- 
board power supply is mounted in or on a vehicle 
tire. A pressure sensor, a temperature sensor 
and a tire rotation sensor are mounted on a 
substrate along with the integrated circuit 
transponder chip, the power supply and an 
antenna. Upon receiving an interrogation signal 
from a remote source, the transponder activates 
the sensors to sense tire pressure and 
temperature and transmits an encoded radio 
frequency signal to the remote source containing 
serial, encoded tire identification, tire position on 
the vehicle, current tire pressure, current tire 
temperature and accumulated tire revolutions, as 
well as maximum and/or minimum tire and 
temperature pressure values encountered over a 
predetermined time period and other information 
specific to the tire. 
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• substrate mountable on a vehicle tire- 
an integrated circuit- „k< ' 
-*"»*.. the Integrated c^TOlt chir'T**' 1 °" ^ 

Processor means (or receiving In iT C< " meCt «< 1 to ^ 
"on a remote source and . ! lnt «™9«ion signal 
^ tb. processor mel ,t tra".."*^ """"^ 
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„ CWKUti °" >™« to a remote looter"' 

ia sensor means, mounted ™ *u 

» sensing a tire parameter and T ""strata, for 
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>< sensed tire parent."? ^"""'"tive o, tb. 

pover supply Man 
for supply!,,, electrical power to tb! V sub "«t«. 
chip and tb. sensor means; Z ' lnte ' r "'< ^rcuit 
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antenna means, mounted *.v 
connected to the receiver 2T s ^trate and 

■»eans, for communicat^a * T ^ trans **tter 

i 

2. The transponder of claim i u 

2 antenna means is a nicrostrJn °\ Claim 1 herein the 

3 substrate. trip antenna mounted on the 

t ^ 3- The transponder of clai* , . 

2 antenna means is a natch « / 1 wherei n the 

3 substrate. ? ante " na Mounte * °" the 



4. The transponder of claiw 1 .v 
2 sensor means comprises: wherein the 
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pressure sensor means, mounted on the 
substrate, for sensing the air pressure of a tire on 
which the transponder is mounted. 

5- The transponder of claim 4 wherein the 
pressure sensor means comprises: 

a pressure transducer and a pressure 
transmitting medium disposed in contact with the pressure 
transducer and exposed to an air chamber in a tire on 
which the transponder is mounted. 

6. The transponder of claim 1 wherein the 
sensor means comprises: 

temperature sensor means, mounted on the 
substrate, for sensing the temperature of a tire on which 
the transponder is mounted. 

7. The transponder of claim l wherein the 
sensor means comprises: 

means, mounted on the substrate, for detecting 
and generating an output signal for each complete 360« 
revolution of a tire on which the transponder is mounted. 

8. The transponder of claim 7 wherein the 
detecting means further comprises: 

counter means, responsive to the output signal 
from the detecting means, for totalizing the output 
signals from the detecting means as an accumulated tire 
revolution count. 

9. The transponder of claim l wherein: 
the processor means monitors the sensor means 
to detect at least one of maximum and minimum values of a 
tire condition parameter over a predetermined time 
period. 
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receiver aeans ,nd tn . — ^ ^ "herein th. 

the rMote * • r. di . fr ^ u r .:; an ; £T ta wlth 



the B ™ e s tran8P0nd " °* 10 -herein: 

^ne processor means tra h c*a 

-die freguency signal container 'd"^' ""^ 
parameter data via the tran-.** c °ndition 
5 source. transmitter means to the remote 

12. The transponder of claim 1 * ^ 
2 comprising: cxaim l further 
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tne antenna means. 

13. The transponder of claU i « 
comprising: claim i further 

« «». P ^o B ;^rr: ive to sn activati °" 

5 *e.ns, for activating. con "e<*ed t. th. seneor 
coition per. Jte Tn iy o"!" ~"" *° — ' "re 

Period set by the ti..r ' " ""^rained ti M 
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14. The transponder of claim 13 wherein- 
the processor means genera t« e «... Teln: 
signal to the timer means in * the activation 

signal received from rl te "~ t0 M gation 

vm a remote source. 

15. The transponder of claim 1 u 
* sensor m eans co-prises at least one ot 

« aebstrate 'roTsIn aMnS ' » OUnte < « the 

5 which th! , 5 thS " lr P"«-re of a tire on 

" the '""aponder is mounted; 
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means, mounted on the substrate, for detecting 
and generating an output signal for each complete 360* 
revolution of a tire on which the transponder is mounted. 



16. The transponder of claim 15 wherein: 
the pressure sensor means includes a pressure 
transducer and a pressure transmitting medium disposed in 
contact with the pressure transducer and exposed to an 
air chamber in a tire on which the transponder is 

6 mounted; and 

7 the detecting means further comprises counter 
means, responsive to the output signal from the detecting 
means, for totalizing the output signals from the 
detecting means as an accumulated tire revolution count. 

17. The transponder of claim l wherein the 
sensor means comprises: 

pressure sensor means, mounted on the 
substrate, for sensing the air pressure of a tire on 
which the transponder is mounted; 

temperature sensor means, mounted on the 
substrate, for sensing the temperature of a tire on which 
the transponder is mounted; and 

means, mounted on the substrate, for detecting 
and generatang an output signal for each complete 360- 
revolution of a tire on which the transponder is mounted. 

18. The transponder of claim 17 further 
comprising: 

froB ^ titter mSanS ' res P°nsive to an activation signal 
from the processor means and connected to the pressure 
sensor means and the temperature sensor means, for 
activating the pressure sensor means and the temperature 
sensor means to sense tire pressure and temperature 
respectively, only during a predetermined time period set 
fcy the timer means. 
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The transponder of claim 10 w 

2 the ciaim is wherein: 

* . re j e ::: rce n a :n onse to >n lnt '^»«» 

2 tranSponder of claim is wherein- 

comprising"' 'Render of dal. „ further 

the power supply th. . lnte °rated circuit chip, 

PPly. the sensor means and the antenna means 

vehicle tire' par, n ,„eT inatl0n ' VaMcla a 

transmitter seens for transmit intetr °*°*°' 

Signal and a receiver ' ranS1 " ittlna interrogation 

x-eceiver means for receit,^- 
generated signals; receiving remotely 

transponder" °" ' V ^ tire, the 

a7l„T" te TOUntable °" a ™»icle tire- 
an integrated circuit ok,» 

substrate, the integrate circuit Tchi! , """^ ° n the 
Processor, . s enory , . Chlp *"*««l»g a 

Processor means fo^receX a n i„T *° ^ 

from a remote source and 7 lnt<!r r°9«ion signal 
to the processor ^tS" — 
containing data representative o f 1 ' ' ^ 
condition parameter to a remote source"""' 
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M sensor means, mounted on the substrate, 

lf for sensing a tire parameter and for generating an output 

30 signal to the processor means representative of the 

21 sensed tire parameter; 

,a P° wer supply means, mounted on the 

2) substrate, for supplying electrical power to the 

24 processor means, the receiver means, the transmitter 

25 means and the sensor means; and 

U antenna means, mounted on the substrate 

27 and connected to the transmitter means and the receiver 

26 means, for communicating an interrogation signal from the 
- control means to the receiver means and for communicating 

a signal from the transmitter means to the control means. 
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23. The apparatus of claim 22 wherein the 
antenna means is a microstrip antenna mounted on the 

Cllhef rafa 



3 substrate. 



24. The apparatus of claim 22 wherein the 
antenna means is a patch antenna mounted on the 



' substrate. 



25. The apparatus of claim 22 wherein the 
sensor means comprises: 

pressure sensor means, mounted on the 
substrate, for sensing the air pressure of a tire on 
which the transponder is mounted. 

26. The apparatus of claim 25 wherein the 
pressure sensor means comprises: 

a pressure transducer and a pressure 
transmitting medium disposed in contact with the pressure 
transducer and exposed to an air chamber in a tire on 
which the transponder is mounted. 

27. The apparatus of claim 22 wherein the 
sensor means comprises: 
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temperature sensor means, mounted on the 
substrate, for sensing the temperature of a tire on which 
the transponder is mounted. 

28. The apparatus of claim 22 wherein the 
sensor means comprises: 

means for detecting and generating an output 
signal for each complete 360° rotation of a tire on which 
the transponder is mounted. 

29. The apparatus of claim 28 wherein the 
detecting means further comprises: 

counter means, responsive to the output signal 
from the detecting means, for totalizing the output 
signals from the detecting means as an accumulated tire 
revolution count. 

30. The apparatus of claim 22 wherein: 
the processor monitors the sensor means to 

detect at least one of maximum and minimum values of a 
tire parameter over a predetermined time period. 

31. The apparatus of claim 30 wherein: 

the processor means stores the at least one 

maximum and minimum values of a tire parameter in the 
memory . 

32. The apparatus of claim 22 wherein the 
receiver means and the transmitter means of the 
transponder communicate with interogator transmitter 
means and the receiver means of the control means by a 
radio frequency signal. 

33. The apparatus of claim 32 wherein: 

the processor means transmits a serial, encoded 
radio frequency signal containing tire condition 
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4 parameter data via the transmitter means to the control 

5 means . 

1 34. The apparatus of claim 22 further 

2 comprising: 

3 a housing formed of an encapsulating material 

4 encapsulating the substrate, the integrated circuit chip, 

5 the power supply, the sensor means and the antenna means. 

1 35. The apparatus of claim 22 further 

2 comprising: 

3 timer means, responsive to an activation signal 

4 from the processor means and connected to the sensor 

5 means, for activating the sensor means to sense a tire 

6 condition parameter only during a predetermined time 

7 period set by the timer means. 

1 36. The apparatus of claim 35 wherein: 

2 the processor means generates the activation 

3 signal to the timer means in response to an interrogation 

4 signal received from a remote source. 

1 37. The apparatus of claim 22 wherein the 

2 sensor means comprises at least one of: 

3 pressure sensor means, mounted on the 

4 substrate, for sensing the air pressure of a tire on 

5 which the transponder is mounted; 

6 temperature sensor means, mounted on the 

7 substrate, for sensing the temperature of a tire on which 

8 the transponder is mounted; and 

9 means, mounted on the substrate, for detecting 

10 and generating an output signal for each complete 360° 

11 revolution of a tire on which the transponder is mounted. 
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38. The apparatus of claim 37 wherein: 
the pressure sensor means includes a pressure 
transducer and a pressure transmitting medium disposed in 
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4 contact with the pressure transducer and exposed to an 

5 air chamber in a tire on which the transponder is 

6 mounted; and 

7 the detecting means further comprises counter 

8 means, responsive to the output signal from the detecting 

9 means, for totalizing the output signals from the 

10 detecting means as an accumulated tire revolution count. 

1 39. The apparatus of claim 22 wherein the 

2 sensor means comprises: 

3 pressure sensor means, mounted on the 

4 substrate, for sensing the air pressure of a tire on 

5 which the transponder is mounted; 

6 temperature sensor means, mounted on the 

7 substrate, for sensing the temperature of a tire on which 

8 the transponder is mounted; and 

9 means, mounted on the substrate, for detecting 

10 and generating an output signal for each complete 360° 

11 revolution of a tire on which the transponder is mounted. 

1 40. The apparatus of claim 39 further 

2 comprising: 

3 timer means, responsive to an activation signal 

4 from the processor means and connected to the pressure 

5 sensor means and the temperature sensor means, for 

6 activating the pressure sensor means and the temperature 

7 sensor means to sense tire pressure and temperature, 

8 respectively, only during a predetermined time period set 

9 by the timer means. 

1 41. The apparatus of claim 40 wherein: 

2 the processor means generates the activation 

3 signal to the timer means in response to an interrogation 

4 signal from a remote source and transmits the sensed tire 

5 pressure and temperature and a total tire revolution 

6 count from the detecting means to a remote source during 

7 the time period established by the timer means. 
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1 42. The apparatus of claim 40 wherein: 

2 the processor means generates the activation 

3 signal separate from receiving an interrogation signal at 

4 a predetermined selectible time interval. 
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AMENDED CLAIMS 

[received by the International Bureau on 28 July 1995 (28.07,95); 
original claims 1,19,20,22 and 31 amended; original claims 15-18, 
23-30 and 32-42 cancelled; remaining claims unchanged; 

new claims 43-51 added (8 pages)] 

1 1- In combination with a vehicle tire, a 

2 transponder for sensing , storing and transmitting vehicle 

3 tire condition parameter data comprising: 

4 a substrate adapted to be fixedly mountable on an 

5 inner surface of a vehicle tire; 

6 a processor means, a memory, a receiver means 

7 connected to the processor means for receiving 1 an 
6 interrogation signal from a source remote from a tire on 
9 vhich the substrate is mounted, and a transmitter means 

10 connected to the processor means for transmitting a signal 

11 containing data representative of the sensed tire condition 

12 parameter to a remote source, all mounted on the substrate; 

13 sensor means, mounted on the substrate, for 

14 sensing a tire parameter at predetermined times when 

15 electrical power is applied to the sensor means, and for 

16 generating an output signal to the processor means 

17 representative of the sensed tire parameter at each 

18 predetermined time; 

19 power supply means, mounted on the substrate, for 

20 supplying electrical power to the integrated circuit chip 

21 and the sensor means; and 

22 antenna means, mounted on the substrate and 

23 connected to the receiver means and the transmitter means, 

24 for communicating an interrogation signal from the remote 

25 source to the receiver means and for communicating a signal 

26 from the transmitter means to the remote source; 

27 the memory responsive to the processor means for 

28 storing the output signals from the sensor means at the 

29 predetermined times; 

30 the processor executing a control program stored 

31 in the memory and, in response to an interrogation signal 

32 received by the receiver means and the output signal from 

33 the sensor means, generating and supplying a signal 

34 representative of the sensor output signal to the 

35 transmitter means for transmission to a remote source. 
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1 2. The transponder of claim 1 wherein the 

2 antenna means is a microstrip antenna mounted on the 

3 substrate, 

1 3, The transponder of claim 1 wherein the 

2 antenna means is a patch antenna mounted on the substrate. 

1 4, The transponder of claim l wherein the sensor 

2 means comprises: 
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1 10* The transponder of claim 1 wherein the 

2 receiver means and the transmitter meane communicate with 

3 the remote source by a radio frequency signal. 

* 

1 11. The transponder of claim 10 wherein: 

2 the processor means transmits a serial, encoded 

3 radio frequency signal containing tire condition parameter 

4 data via the transmitter means to the remote source. 

1 12. The transponder of claim 1 further 

2 comprising; 

3 a housing formed of an encapsulating material and 

4 encapsulating the substrate, the processor means, the 

5 memory, the receiver means, the transmitter means, the 

6 power supply, the sensor means and the antenna means. 



1 13. The transponder of claim l further 

2 comprising: 

3 timer means, responsive to an activation Bignal 

4 from the processor means and connected to the sensor means, 

5 for activating the sensor means to sense a tire condition 

6 parameter only during a predetermined time period set by 

7 the timer meane. 

1 14. The transponder of claim 13 wherein: 

2 the processor means generates the activation 

3 signal to the timer means in response to an interrogation 

4 signal received from a remote source. 

Cancel claim 15. 
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19. The transponder of claim 13 wherein: 
the processor means generates the activation 

signal to the timer weans in response to an interrogation 
signal from a remote source and transmits the sensed tire 

5 parameter to a remote source during the time period 

6 established by the timer means. 

20. The transponder of claim 13 whereint 
the processor means generates the activation 

signal separate from receiving an interrogation signal at 
4 a predetermined selectible time interval. 



21. The transponder of claim IB further 

2 comprising: 

3 a housing formed of an encapsulating material 

4 encapsulating the substrate, the integrated circuit chip, 

5 the power supply, the sensor means and the antenna means. 



22. The transponder of claim 1 further 

2 comprising: 

3 control means, separate from the transponder and 

4 having an interrogator transmitter means, for transmitting 

5 an interrogation signal to the processor means in the 

6 transponder, and a receiver means for receiving renotely 

7 generated signals from the transponder. 
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Cancel claim 28. 



Cancal claim 29. 



Cancel claim 30. 
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maximum 
memory . 



31. The transponder of claim 9 wherein: 
the processor means stores the at least one 
and minimum values of a tire parameter in the 



cancal claim 32. 



Cancel claim 33. 
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Cancel claim 42. 

* 

1 43, The transponder of claiit l vhareln; 

2 The processor means, the memory, the receiving 

3 means and the transmitter mean* all formed in a single 

4 integrated circuit clip. 



1 44. A method for sensing tire condition 

2 parameters comprising the steps of i 

3 mounting a substrate on a tire in communication 

4 with a tire; 

5 mounting a processor means, a memory, a receiver 

6 means connected to the processor means for receiving an 

7 -interrogation signal from a remote source, and a 

8 transmitter means connected to the processor means for 

9 transmitting a signal containing data representative of 

10 sensed tire condition parameter data to a remote source on 

11 the substrate; 

mounting sensor means on the substrate for 

13 sensing at least one tire condition parameter, the sensor 

14 means generating an output signal to the processor means 

15 representative of the sensed tire condition parameter; 

16 mounting a power supply on the substrate, the 

17 power supply connected to and actively supplying electrical 

18 power to the processor means, the memory, the receiver 

19 means, the transmitter means, and the sensor means; 

20 mounting an antenna on the substrate and 

21 connecting the antenna to the receiver means and the 

22 transmitter means; and 

23 executing a controlled program stored in the 

24 memory by the processor means by which in response to an 
23 interrogation signal received by the receiver means via the 

26 antenna and the output signal from the sensor means, the 

27 processor mean9 generates and supplies a signal 

28 representative of the sensor output signal to the 

29 transmitter means for transmission to a remote source. 
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45. The method of claim 44 wherein the step of 
nounting sensor means further comprises at laaat ona of the 

3 atapa of j 

4 mounting a pressure sensor on the substrate In 
communication with an air chamber of a tire for sensing air 

6 pressure of a tire/ 

7 mounting a temperature eenaor on the aubstrate 
« for sensing temperature of a tire/ and 

9 mounting a detector means on the substrate for 

generating an output signal for each complete 3«0» 

11 revolution of the substrate. 

1 46, The method of claim 45 furthsr comprisino 

2 " the step of j 

providing a counter, reeponsiva to the output 
signal from the detector means, for totalizing the output 
signal, from the detector means aa an accumulated 
« revolution count. 

* 47. The method of claim 45 further comprising 

2 the step of: 

monitoring the sensor means to. detect at least 
one of maximum and mininum values of a tire condition 
parameter over a predetermined time period. 

48. The method of claim 44 further comprising 
the step of: * 

activating a timer means in response to an 
activation signal from the processor mean, for activating 
the sensor means to sense a tire condition parameter only 
during a predetermined time period set by the timer m.ans. 

49. The method of claim 48 further comprising 
the atep of: 

the processor means gensrating the activation 
signal to the timer means in response to an interrogation 
■ignal received from a remote source and transmitting the 
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..need tiro condition parameter to a re.ote .ource during 
the time period e.t.bli.hed by tho timer mean.. 

50. The method of claim 44 further comprieing 

^ ^ Torino the sensed tire condition parameter in 
the memory. 

51. The method of claim 44 further comprising 
the step of:^ ^ activating the sensor mean, 
to sense tire condition par-meter* on a predefined 
selectible time interval. 
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STATEMENT UNDER ARTICLE 19 



her. «*», Mend - nt - *° 1, 19, 20, 22 and 31 eubaitted 

heravith are to aore epecifically set forth the feature, of 
Applicant.' Invention. New claiaa 43-51 hava baen addad to 
•pecifically claia all f.aturee.of Applicant.' invantion, without 
adding new eubjact natter. 
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